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EZEAIZH ZYSTHMATQN KYTTAPOMETPIAZ POHS
(BECKMAN COULTER)
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Yopoduvaplkn Eotiaon =>povnpn KUTTApO O VNHOTIKA pon

Ykedoon amo £va N meplocotepa laser
MpooBloc okedaopoc Forward scatter (FS) 1-19°

HEYEDOC
MAayloc Zkebaopoc Sideward Scatter (SS) , 90°
KOKKiwon
N =
>UAAOYN onUATwY  opL , 90° tunonoinon

e HAEKTPOVLKO ZUO0TNHO, LETATPOTI OCNUATWV o€ PndLaka,
amoBnkevon 6eboucvwy, dbuvatotnta yia lNoAvpetpikn Avaiuon

* HAekTpOOTATLKOC SLaywplopoc cwpatidiwyv (FACS)



Acoustic focusing
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central axis. Enabling cells to be tightly focused at the point of laser
interrogation allows the system to collect more photons, helping to ensure data
quality regardless of the sample-to-sheath ratio.
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MoAAarmAEc nhVéq LASER, pon deiypatoc

Violet
laser Krome Orange
405nm = A
Blue laser
el PE-Cy5.5
PE-Cy7
Red laser

638nm



AIAG)EZIIVIA LASER KAl APIOMO2 CDG)OPIZOYZQN XPQ2TIKQN ANA
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2TIKTOTPAMMATA (DOT PLOTS)

OPIOOETHZH KYTTAPQN (GATING)

2TPATHITKH ANAAYZH2 AEITMATQN



DOYZIOAQOTKO MNEPIOEPIKO AIMA =
NAPAMETPOI : ZKEAAZH SS/FS 2KEAAZH — QOOPIZMOZ SS/FL
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[A] CD45-PC7 / SS INT

[Lymphs] CD3-FITC / CD4-PE

CD3+CD4+
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OPIOOGETHZH KYTTAPQN (GATING)

AvaAuon

Real-time vs. software

[CD19+] CD19 - ECD / CD200 - PE
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[A] CD19 - ECD / 55

10'
CD19 - ECD

10!

MpoodLoplopoc CD45 - PC7
Oplwv BetikoTNTOC

Back Gating
[CD19+] CD19 - ECD / CD200 - PE
CD19+: 4.60%

CD19 - ECD

CD200 - PE

10"
CD19 - ECD




Edappoyég Kuttapopetpiag Porg ota KAwika Epvaotl’lbl_q -

Awpatoloyia: Asuxaupia / Aspdwpara, MuiAdwpa, MAZ, PNH |
Fpiyopn Sidyvwon mapakoAouBnon — mpoyvwon (MRD), EAsyxoc mpoioviwv, Al|.t0600lag,'-"
2uvdpopua

Avoooloyia — NpwtonaBeic AvocoOaVENAPKELEC — KurtapLKn Avoola: 3

OpBorepn TPOYVWON (@ ¢€1v amoBoléc

Metapooyxevon : Atactavpwon (Cross match), ApxEyova Atuonomuxa
(HPC+), AvootaKr amokotaotoon b

EukoAOTepn aropacon

Notpwéeic : HIV, COVID-19
Avixvevon naBoyovwv (HPV)



Edbappoyec Kuttapopetpiac Ponc ota KAwika Epvaotr']pta.

AAAepyiec
FpRyopn O1ayvwon

‘EAgyX0G EuBpuoUNTPIKAG aLpoppayiag
MeA<tn AEK, AtpontetaAiwyv
Op06TePn TTPpOYVWION
AVIXVEUON KUKAOQPOPOUVTWV KXPKIVIKWV KUTTAPWV

MEeAETN KUKAOPOPOUVTWV EVOOINALOAKWVY KUTTAPWV

EukoAoTepn amoQaon  NeAétn uecEyXUUATIKWY KUTTAPWVY

MeAgtn yovidiaknc Ekppaonc (FLOW FISH)



OMOOQNIA 2TH AIEPEYNHZH AIMATOAOTTKQN NOzH MA‘TQN :'
AEYXAIMIA & AEMOQMATA -

=\ \, 1st HLDA
Workshop
Kohler & Milstein EGIL US / Canada 2006
1975 International
Bethesda
1970 1990 1995 2000 2005 2010 2016
NCCLS 2001: 1st WHO 2008 Revised WHO 2016 Revised WHO
FAB guidelines - Classification Classification Classification

Classification

Bethesda 2006 ko1t WHO 2008
ELN, ICCS, CLSI, EuroFlow , GEIL, iBFM, ERIC ka




2TO0 EpyaotnpLo
Napaapn dewypdtwy (aipa, pueldc, ENY, mTAEUPLTKO UYPO, ua)\w&eq uypo,
FNA, BAL, pooxeupoto aLponotnTikou)

Metpnon delypatwv evioc 24wpovu
ENY, mAsuputiko, FNA, oéeiec, CD34+ apesoa

Katepyaoio: emwaocn HE avTiowpata — Avon EpuOpwv — cupTTUKVWON

deiypatoc ?
*Avayvwptlon Tuxov BAactikol mAnBuopou

ApXLKO 5“?98”"““'(0 *Tautornoinon ¢ oelpdg B, T} NK Aepdoinepniacisg, EAeyxog
MPWTOKOAAO KAWVLKOTNTOG

*Kuttapornevika dsiyporta?? Apkei o anAoc ¢patvotumnog ?

A 4

Tunonoinon oéciac Asvyatpiag, Aeppwpdtwyv
E¢EIOLKEVUEVO TTPWTOKOAAO » KaBoplopoc wpipavenc
EUpeon LAIPs (Leukemia Associated ImmunoPhenotypes)




EOAPMOIE2

A) ANAOZ PAINOTYNOZ kot HIV



ArtAoc Qoawvoturoc : NMpoodloplopog
T, B kait NK kuttapwyv ota Aepdokuttapa

107

CD3-PChH

CD3+CD4+
59.0%

IIIII -
10°

CD3-PChH

T KYTTAPQN : CD3, CD4, CDS8
B:CD19

NK : CD16, CD56

To aBpotopa T+B+NK= 100%
AepdokutTapwyv +5%

CDA45 (Mav-AeuKoKUTTOPLKO)

CD3+ICD8+
17.3%

||.||| )
10

CD3-PC5H



ANAAY2ZH OAIKOY AIMATO2

cells 9c: All Events ; cells 9c; CD45+ . cells 9c: Lymphocytes
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Analysis of the human control leukocyte cells clearly demonstrates BC Miami

expected populations of (T cells, NKT cells, NK cells, and B cells). R&D
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A) QAINOTYMOZ — KYTTAPIKH ANOZIA
COVID 19



- —'{% What we need to know, what we have to do (1)

1) Cossarizza, A., De Biasi, S., Guaraldi, G., Girardis, M., Mussini, C. and (2020), SARS-CoV-2, the Virus that Causes COVID-19:
Cytometry and the New Challenge for Global Health. Cytometry, 97: 340-343. doi:10.1002/cyto.a.24002

1. The role of different components of innate immunity, such as monocytes, macrophages, dendritic cells, NK cells, and
different innate lymphocytes, and their ability in controlling the early phases of the infection.

2.  The production and utilization of cytokines, chemokines, and their receptors, which are crucial in the initial cytokine storm.

3.  The kinetics of the humoral response and production of antibodies against the virus including those with neutralizing
activity.

4.  The importance of different types of B and plasma cells, considering the problems related to short- and long term memory.

5.  The role of T-cell immunity, with the identification of eventual gross changes in CD4+ and CD8+ T cell populations that
could have a prognostic meaning.

6. The specific T-cell response to different viral epitopes, which could allow a better characterization of the most antigenic
parts of the viral proteins.

7.  The importance of regulatory T-cells in modulating the response and controlling, or favoring, immunoactivation and
suppression.

& secom

COULTER ~ Life Sciences



- Dry Reagent Technology For Rigorous Flow Cytometry To Investigate Adaptive
Immune Responses

Functional assays Phenotyping assays

405 nm 488 nm 633 nm 405 nm
PB | KrO | FITC | PE | ECD [PC55 | PC7 | APC | AFod7 | AF700 | AF750
E - o |
[F T Activation
B384 (25 tests RUO) (4 Ity | Nkt o @8 3 | phenotyping Basic Tube os | o | as | oo | - | ou| o @
FTHeloer Gel 53300 (25 tests RUO) - (8
c04666?25testsRUO) ol I I R R R | W 1B Cell Tube M | s | o | o | e | - | o | oM - on
BS3318 (25 tests RUO) g g ; ;
[MT Cell Subsets Tube
ST 35328 (5 st RUO) (DS | (D45 | (D45RA | CCR7T | (D28 | PDI | (D27 | (D4 - 08 - (D3
STIMULATING AGENTS \'IILI.IHES HARACTERISTICS -
IM Dendritic Cells Tube i T (lecOA B B i
BS3351 (25 ests RUO) HLA-DR | (D45 (D16 | Lineage (D1c (DNc ec (D123
. PMA/
DURActive 1 ) Broad activation DURACIone IFT Activation (B88649) [M TCRs Tube
(1101 (25 tests, RUO) ';l";:::fr'l“: Inhibition of secretion | DURAClone IF T Helper Cell (04666 B53340 (25 tests RUQ) TRV62 | (D45 | T(Ryd | TRafs | HLA-DR |- TCRVal | (D4 - (D8 ) (3
[M Treg Tube .
BE3346 (25 tests RUO) Helios | (D45 | CDA5RA | (D25 - (D39 (D4 - FoxP3 - - (D3
50 pl heparinized .
Detection of soluble compounds, [M Granulocytes Tube i e
DURACtive 2 _ whole lood B S 388651 0 et RO O | 4 |94 | - | 6 | OF | O [ P - - Lineage™ (D62
PMA | lonomycin Broad activation
(102 25 tests, RUO) I  DURAClane IF T Helper Cell((D4666) M Count Tube Counting
i 50 wl. uspension {using secretion inhibitors such as Monensin) CO0162 25 tests RUO) - - (D45 Beads 7-AAD

. CD3/ CDI9 / CD20 / CD14 / CD56 Quality Standard

T CD3/CD14 / CD19 / CD56

i

FLOW-6922C

For research use only. Not for use in diagnostic procedures. e
Y 9 P BECKMAN Life Sciences



A novel ratio of CD8+:B-cells as a prognostic marker of coronavirus disease 2019 patient progression and outcome.

Maria. G. Detsikal, Kleio Ampelakiotou2 , Eirini Grigoriou2, Katherina Psarra2, Edison Jahajl, Charis Roussosl, loanna Dimopouloul,
Stylianos E. Orfanos1,3, Alexandra Tsirogianni2, Anastasia Kotanidoul.

[A] CD3-PC5 / CD4-PE
2: 43,51%

10/4

CD3+ 196
CD3+CD4+ 140
CD3+CD8+ 63

CD8-ECD

10’
CD3-PCH

[A] CD3-PC5 / CD4-PE

' 04/05

CD3+ 1122
CD3+CD4+ 730
CD3+CD8+ 372

CD8-ECD

. [C4: 29,08%

10

CD3-PC5 Aebopéva ano EvayyeAlopo, Avoooloyiko Epyaotriplo

CD3-PC5H



[A] CD3-PC5 / CD19-ECD [A] CD3-PC5 / CD56-PE - [G] CD25-PC5 / CD127-PE
‘D1:  [D2: 0,31% i Jezr2,33% 07
115,22% 123,56%

10/4
CD19+ 53

CD3-CD56+ 83
Tregs 6

CD127-PE

]’rgg:;: 5,30%

CD3-PC5 CD3-PC5 CD25-PC5

[A] CD3-PC5 / CD19-ECD 1 [A] CD3-PC5 / CD36-PE . [G] CD25-PC5 / CD127-PE

D1: | |D2: 0,49% c1: |c2:3,71%
16,91% 10,55%

4/5
CD19+ 97
CD3-CD56+ 149

CD127-PE

el 1 Tregs: 1,84% Tregs 31
C4: 78,22% ]

CD2-PCH CD3-PC5H CD25-PC5

Agbopéva amno EvayyeAiopo, Avoooloyiko Epyaotiplo
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mHLA-DR for a shapshot of the immune status

 HLA-DR monocyte expression provides a snapshot of the immune status

after infection

« mHLA-DR levels increase immediately after infection, and subsequently

decrease
[Leucocytes]
1000+ 2 HLA-DR on monocytes
8004
o o
4
A
4m_
zm_

IEJD IEJ‘ IE.’!1 1
HLA-DR-APC

Normal

SSINT

200+

[Leucocytes]

s g,

- HLA-DR on monocytes

o

10° 1&)‘ 10 10*
HLA-DR-APC

Recent stimuli
Increased HLA-DR

SSINT

[Leucocytes]
“Es HLA-DR on monocytes

IE? IEJ‘ IEF 10
HLA-DR-APC

Immune Exhaustion

Decreased HLA-DR

Research Use Only. Not for use in diagnostic procedures.

mCD169, nCD64 and HLA-DR allow visualization of the immune response to infection

BECKMAN
COULTER
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[Ungated] CD45-PC5 / SS

CD14-FITC

CD45-PC5

[CD14] HLA-DR-PE [CD14] HLA-DR-PE

[CD14] HLA-DR-PE

Aebopeva amo KAWVIKEG HEAETEG A
Mab/knc KAwiknc Attikov Noookopetou

[CD14] HLA-DR-PE

10

10
HLA-DR-PE

10
HLA-DR-PE

Gate X-Med
All 22.03
A 22.03

Gate X-Med
All 50.88
A 50.88

Gate X-Med
All 21.48
A 21.48

HLA-DR-PE

Count

10° 10" 107 10°
HLA-DR-PE

Gate X-Med
All 2.40
A 2.40
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First impressions are important and often long-lasting

“Immune imprint of infection” by activation of markers on the immune cells by the
interferons and cytokines

Activated myeloid cells as early differential markers of infection

Example: Used in TB testing (Quantiferon) (memory T cells)

Type | (IFNa,IFNR) E; CD169 (Monocyte)

Type Il (IFNy )  |E) cD64 (Neutrophil)

mCD169: Receptor for viral proteins and lipids and marker for Type | IFN signal
nCD64: established marker for bacterial infections and marker for Type Il IFN signal

4 -

3,5 1

nCD64 MFI

mCD169 MFI
S Rk N W B 1 @ N

o 5

P I I TP TP TP DR N \sE
‘\03 T FE T ET TS ¢ &g T ETITFTTEETES &

mCD169 is specifically upregulated by Type | IFN (IFNa,8) nCD64 is specifically upregulated by Type Il IFN (IFNy)

CD169, CD64 are differential markers of interferon response

" Research Use Only. Not for use in diagnostic procedures.
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What about mCD169 in COVID?

N5

A' | as ”-_..“ R ES | B. I - =
» o 2 Increase in monocyte CD169
LI 34]. . .
' ~ee g "y o in COVID +ve cases detected
2 “ . 12+
: . £ 1ol - by flow cytometry
2 Do. 84 . .
é 10+ . e 8- - .0
o’ 4~ .
............................ R 0 i @ agte
0 Y - - 0 T 3 r
HC COVID - COVID + HC COVID - COVID +
mCD169 expression nCD64 expression
30000 CD169
20000

+ Bedin, AS, et al. Monocyte CD169 expression as a biomarker in the early
100004 diagnosis of COVID-19. Preprint at medRXxiv
» Vetter, P. et al Daily viral kinetics and innate and adaptive immune
responses assessmentin COVID-19: a case 1 series. Preprint at medRXxiv
e N 1218161220 2228 75 28 » Aschenbrenner, AC. et al. Disease severity-specific neutrophil signatures in
blood transcriptomes stratify COVID-19 patients. Preprint at medRxiv

MFI

Days post-onset of symptoms This article is a preprint and has not been peer-reviewed. It reports new medical research
that has yet to be evaluated and so should not be used to guide clinical practice.

CD169 has been identified as biomarker in the early diagnosis of COVID-19

Research Use Only. Not for use in diagnostic procedures. COECKMAN | ife sciences
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Visualizing immune response during infections

|OTest Myeloid Activation

CD169-PE/HLA-DR-APC/CD64-PB Antibody Cocktail, RUO

PC7 | APC |APC-A700 APC-A750 KrO

| PE | PC5.5
CD169

HLA-DR CD64

» Screen the immune response to
infections

Ready to use mix, pre-titrated
Open channels for drop-ins
Rapid (10 min), Easy to use

Y V VYV

Bacterial Infection: nCD64 Overexpression
Viral Infection: mCD169 overexpression
Additional marker of Immune status:
Recent stimuli: increased HLA-DR,
Immune exhaustion: decreased HLA-DR

Versalyse + Fixative
@

Blood specimen

CD64-PB -
CD169-PE
HLA-DR-APC

10 min

Vortex to mix Acquisition

One step, no wash, no compensation

Research Use Only. Not for use in diagnostic procedures.

BECKMAN
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EvOelkTIKA OLEpELVNTIKA TIPWTOKOAAQ VLot Aspdouneprhaoiec (mota r] GELpOL
NMPOoEAeUONC TWV TtaBoloyikwy kKuttapwyv T N B n NK?)

CD2 - CD19 — CD45

CD3 - CD19 - CD45

EAeyxoc KAwvikoTnTtac K, A aAvcidwv

[evikOoTEPA OLEPEUVNTIKA TIPWTOKOAAQ

CD45, DR, CD3 , CD4, CD8, , CD10, CD20, CD22

CD45, DR, CD3, , CD4, CD8, , CD10, CD20, CD34, CD56,

MAnpnc eAeyyoc B : CD19, CD10, CD20, CD22, ROR1, FMC7, CD43, CD23, CD5,
CD79b, CD200, CD38, CD25, CD11c, CD103 k, A, CD45 (6¢iktec emudaveiog)



_______________________________________________________________ L N I T

Mantle
Confirm

confirm b
- by
o t(11:14)

Large cells:
DLBCL
Small cells:
MZL or LP




[Ungated] 55 / F5 [E] CD19-ECD / SS . [CD19] KAPPA-FITC / LAMBDA-PE . Lymphs] CD19-ECD / CD5-PC7

| _—  E:99.26% == IC1: |C2:1.98% - A2: 0.02%
1 o 10....

- cD19: 11.39%

LAMBDA-PE

: C4: 93.86% I . A4z 36.56%
10 ' e e o 107 10°
CD19-ECD KAPPA-FITC CD19-ECD

Tpwxwtn Asuxapio?

[CD19] CD10-PC5 / CD19-ECD [CD19] FMC7-FITC / CD11¢c-PC5 . LCD19] CD19-ECD / CD23-FITC yor LCD19] CD19-ECD / CD23-PE
IF1: F2: 1.89% o 11: 0.00% [12: 91.79% 10.00%  16.65% Gated F1: 0.12%  |F2: 6.82%
198.11% : IGated :

CD11¢-PCH
CD25-FITC

14 8.13% ] " 93.35% Gated - F4: 90.99%

CD19-ECD

CD10-PC5 FMC7-FITC CD19-ECD




[E] CD19-ECD / 55

CD19: 1PXWTA [E] CD103-FITC / SS
~ kUTTOpA

[CD19] CD103-FITC / CD19-ECD

CD19-ECD

10'
CD103-FITC

CD19-ECD

B3: 0.13%

B4: 0.00%

TPIXQTH AEYXAIMIA, 4
EKOPAZH CD103+ CD103-FITC



[E] CD10-PC5 / 55

[E] CD23-PE / S5

[E] CD5-PC7 / SS

CD10-PC5

[E] FMC7-FITC / 55

CD23-PE

[E] CD11c-PC5 / 55

[E] CD103-FITC / S5

10
FMC7-FITC

CD5-PC7
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To VaAWOEC UYPO WC SElypa 0TNV KUTTOLPOUETPLOL PONG

VITREOUS AND AQUEOUS FLUID FLOW CYTOMETRY IN THE DIAGNOSIS_,_.‘
OF OCULAR LYMPHOMA FOURTEEN YEARS OF EXPERIENCE E

G. Paterakis, T. Papadaki, Markomichelakis N, P. Vasileiou
BpaPeio ESCCA

* Flow cytometry of VF/AF has to adjust to a short and fragile sample and face a high noise to signal ratio

» |tis still considered an ancillary method to cytology, however it provides objective measurements leading to lymphoma
verification
* PPV is an established and safe method to provide diagnostic material for PIOL. A negative AF is the rule for DLBCL PIOLs

» FC aims at scatter, clonality, phenotype and mitotic index measurements in order to ensure diagnosis
Flow cytometry proved sensitive and specific
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H KuttapopEeTpiol PONC OTNV AVOCOQVENAPKELDL

(F1[A] MOUSOULISZ 10_02_09 CD3 CD4 CDE CD45 00026387 2009-02-10.LMD : FL1 Log - ADC (F1)A] MOUSOULIS2 10_02_09 CD19 CD20 CD45 00026389 2009-02-10.LMD : FL1 Log/FL2 Log - ADC
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(F1)[A] MOUSOULIS2 10_02_09 CD3 CD56 CD16 CD45 00026390 2009-02-10.LMD : FL3 Log - ADC MA AND C] MOUSOULIS 10_02_09 CD3 HLADR CD19 CD45 00026370 2009-02-10.LMD : FL1 Log/FL2 Log - &
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EOAPMOIEZ

A) OZEIA AEYXAIMIA



H kuttapopetpio pong otnv ofeia Asvyapio (OAN)

* [poodloplopog BAaoctwv SS/CD45, kuttapa pe aocBsvi
ekppaon CD4A5, oploBETnOoN KAl TOGOOTO

* Tumomoinon : T deikteg ekppalouv? Morag oelpag? | ‘_
(LueAwkng, Aepdikng, EpuOPAC, HLEYAKAPUWTLIKAG?)

‘EAgyyxoc delktwv wpipavonc, emtpavela Ko
KUTTOPOTIAQLGLLOITLKAL

 Taéwwounon OA (FAB, EGIL, WHO)

* Mpoyvwon ?



Avayvwpilon nto@oAoyikov BAaotikoU mAnGuopou

[Ungated]

[nodebris] CD45-KRO / [Ungated] CD45-PCY /
CD45-PC7 / SS

101 102

CD45-PC7

LI Wy o B aN AL

ZuvnOng B€on T OAA

10

CD45-KRO CD45-PC7T

[Ungated] __[Um A5PC7 755 [Ungated]
CD45-PC7 / SS ASTS = 73.46% CD45-PC7 / SS

LASTS : 46.73%

100 107 102 10° ) 10e 10 10E 108 100 107 102

CD45-PC7 CD45-PC7 CD45-PC7

ZuvnOng Béon pn
suvreng Béon OMA M0-M2, M4 >uveng Béon OMA M3 OULLOTOAOYIKWV KAKONOELWV Kalt
OMA M6-M7 M. TCavoudakn, A. Zodia



Exdpaon deiktwv yLa tnv Stayvwon tnc OMA

Aciktec awpotntac: CD34, CD133, CD38, HLA-DR
ocyMPO: o 1o £L81KOC SELKTNC TNC MUEALKNG OELPAG

eCD117 : 5eikTNC MOU X0 paKTNPLlEL To Awpa KUTTOPA TNC LUEALKAC 0AG ekdpATETAL KOL OTA LAOTOKUTTOPA Ka /.
ortavio otig T-OAA ' | '

*CD13,CD33: S<iKTEC TNG MUEALKNG OELPAC , LTTOPEL va ekppalovtol Atuma o€ PAAOTIKA KUTTAPQ tan OELPAG.
*CD15, CD65: Heiktec mou ekdpalovTal OTO WPLHA KUTTAPO TNE MUEALKNC OELPAC

*CD14, CD64, CD35, CD36, IREM2, cyLysozyme : d€ikTeC TTOU XapaKTnELl{ouV TNV LOVOKUTTOPLKN oelpd. O
deiktng CD14 cuvnBwc bev ekppaletal otoug povoPAaotec, evw o deiktng CD64 ekppaletal acBevwe ota
oudetepOdLAa Kal EVTOVO OTO LLOVOKUTTAPA.

eCD11c, CD11b: popla mpookoAAnonc rnou ekppalovtol oTo WPLKA KUTTAPO TNC HUEALKAG KOl LOVOKUTTAPLKAC
OELPAC.

*CD123: deiktnC mou ekppaletol ot oUdETEPODIAQ, LOVOKUTTOPQ, LEYaKapuOoKUTTAPA, BaceodlAa Kol oTa
pDC bright

* CD16 : ekdppaletal ota oudetepopila

*CD36,CD71, CD235a : Asiktec tou yapaktnpilovv tnv epuBpa oep

*CD61, CDA41, CDA42 : AeiKTeC TTOU XOPAKTNPL(OUV TNV HEYAKAPUOKUTTAPLKN CELPA
A. AnuntpakormouAou, Aaiko



MO

M1

M2

M3

M4

M5

M6
M7

KaBopiopnoc Babpou Qpipavonc
Ta&wopnon OMA

Kata FAB Zuvning Avoocodalvotumnog
OMA pe ehayiotn dtadopomnoinon MPO- CD34+ CD133+ CD13+ CD33+ HLADR+
OMA ywpic wpipavon MPO+ CD34+/- CD117+ CD13+ CD33+
OMA pg wpipavon MPO+ CD34+/- CD117+/- CD13+ CD33+ CD15+ CD11b+

Mpopvelokuttapkn Asvuyatpia  MPO+++ CD33+++ HLADR- CD34- CD15- CD11b- (CD2+ o€
variant pLKpoKoKKLwdn popodn)

O¢cia MugAopovoKuTTOPLKNA Zav M2 + 20% povoBAaoctwv (CD64+++, CD4+, CD11c+).
O&cia Movokuttaptlkn CD64+++, CD4, CD11b++, CD11c+, HLADR++, CD36+,
CD14+/-
Oécia epuBpoAeuyarpia >50% CD34+ CD117+ CD71+++ CD235+
Oécia MeyakapuoBAaotiki CD34+ CD117+ cCD41+ cCD61+ CD42

OXI mavra awoAutn ouoxéTionl!



TAZINOMHZH FAB, BAZIZETAI KYPIQZ 2THN MOP®OAOTIA KAl THN KYTTAPOXHMEIA

Vo D &>
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Aeiktec kKatd TNV duotodoyikn Stadoponoinon TNC HUEALKNC OELPAC

Band/
Neutrophil

Myeloblast Promyelocyte Myelocyte Metamyelocyte

CD15

KaBopiopoc Babpou Qpipavonc



Aeiktec Kata tnv duoctoAoyikn dtadopomnoinon TnG HOVOKUTTUPLKNG OELPOLC

MONOBLAST PROMONOCYTE MONOCYTE

Lysuzyme /

HLA-DR

CDo64

MovopAdoTec : CD64+ CD36+ CD11b+ CD4+
TTpopovokUTTapa : CD64++ CD36+ CD11b+ CD4+
MovokUTTapa : CD64++ CD36+ CD1lb+ CD4+




AvaAvon oésioc Asvyotpioc

[Ungated] 55 / FS
A: 86.73% . [Blasts] C0117-PE / CD34-ECD . [Blasts] CD117-PE / HLA DR-FITC - [blasts] CD11b-PC5 / CD13-PE

1 E2:1.93% L1: |L2: 0.66% Ki1: K2: 0.16%
10.00% 0.03% 11.91%

K4: 0.56%

CD34-ECD
HLA DR-FITC

L4: 98.43%

E4: 96.98% i :
IEF 108 IEJ1 IT:]‘
CD117-PE CD117-PE CD11b-PC5

MPO+++ CD33+++ CD15- CD11b- M3

[A] CD45-PCT / 55
WEC: 99.91% s, [Blasts] CD33-PC5 / CD34-ECD ., [Blasts] CD15-FITC / CD14-PC5 . Blasts] MPO-FITC / LF-PE

Ki: K2: 2.25% E-+ E++ Fi: F2: 1.40%
0.065% 0.07%

CD34-ECD
CD14-PC5H

K4: 96.76%

_. : i F4: 97.37%
' 10 10 107 10 107 107
CO45-PCT CD33-PCh CD15-FITC MPO-FITC




. ZTIAVLEG AEUXOLLULEG

Oéeia adladopomnointn Asvyatpia (Acute undifferenciated leukemia,AUL) : ta )\euxatutka KuTTopO dev ‘.

ekppalouv kaveva eldLko deiktn dlodpopomolnone mMPog CUYKEKPLUEVN OELPAL.
(CD34+ HLA-DR+ CD38+/- lineage - )

Ocia Asvyaurpia pe pikto pawvoturno ( Mixed phenotype acute leukemia, MPAL) : ta )\euxatuLK& -
KUTTOpa EKPPALouV SELKTEG TEPLOGOTEPWV TNG piag oelpag (LUEAKN+B-Aepdikn, pUeAKN+T-Aepudikn,
HUEALKN+B-Aepudikn+T-Aspudikn) kot prmopet va eiva

e AtkAwvikeg : 6V oL teploooTepol BAaotikol TAnBucuol amod SLadopETIKEC OELPEC

n

* ALPaLVOTUTTIKEC :€VaC BAOOTIKOC TANBUOUOC Ttou ek padlel Seiktec oo SLadoPETIKEC OELPEC OTO 1610
KUTTOPO

Otcia Nevxarpio pe pkto ¢pawvotumo ko £(9;22)(g34;q11.2); BCR-ABL1
Osia Asuyauipia pe pikto potvatumo ko t(v;11qg23); MLL rearranged



2YNEKTIMHZH ywa dtayvwon kat Bspaneia

EKDPAZHZ , ZYNEKDOPAZHZ n ANOY2IAZ EKDPAZHZ AEIKTQN oto ouvo)\o aMa
Kol ELOLKWV yla dladpopodLayvwon '

MOZ0TQN, ANIOAYTOY APIOMOY (rtx B KYTTAPQN, XAA f MBA, CD4 yio.
avtipeTpoikn Beparmeia, CD34+ otn petopooyxevon puelov), ENTAZHZ
DOOOPIZMOY (cuoyetileTal e TO VOOhUO KoL TO BABUO KUTTAPLKNAC

wplpavong)

AnoteAeopatwy amo PloPia, LOPLAKEC KOL KUTTOPOYEVETIKEC EEETACELC OTIOU
arattouvtal

MeAETEC CUOGXETLONG AVOCOPALVOTUTILKWY XOPAKTNPLOTIKWY HE YEVETLIKEC SLATAPAXEC
HLA-DR- CD34- (CD56+CD123+CD133-), + MopdoAoyia + apvnTIKOC kapuotumoc FLT3-ITD+
CD34-CD117+ CD13+CD15+CD33++ CD123+ HLA-DR+/- NPM 1+



‘ExkOeon amoteAEéopatog o€ o ON
Ovopatenwvupo, nAwia, ¢UAo tou acBevoug, nuepopnvia mapaAaBng tov deiypoatog

Eido¢ deiypatoc (Lueldg, mepLtd PO aipa KATT),xpovikn otiyun (6tayvwon, mapoakoAovOnaon)

MAnpodopicg oo to LoToPLKO, TNV KALVLKA ELKOVA, TNV popdoAoyia, TIC UTOAOLTTEG
EPyaoTNPLOKEG e€eTaoELC ( av Exouv H00OEL)

MAnpodopieg yLa TRV aKEPALATNTA, TRV CUOTOGCH KOL TNV BLWOLHATNTA TWV KUTTAPWY TOU Seiyatog
" Mocooto % Twv BAacTWV 6TO CUVOAO TWV EUNMUPAVWV KUTTAPWYV TOU delypatoc
= Avadopad tTwv Selktwv Tov ekPpalet o TotBoAoylkac TANOUGUOC

v AvadEpovtat Tpwto oL SEIKTES Mou Xapaktneilouv TRV OELPA Ko To oTtadlo Stadopomnoinonc Ko wPiHavens Tou
BAaoTtikoU mMAnBuouoU, ot deikteg awpotntag (av ekdppalovtat) Kot TEAOG TUXOV SEIKTEC artd AAAN oelpad 1} SEIKTEC ov
OXETL{OVTAL LE CUYKEKPLUEVN VEVETIKN dLatapoxn 1 KE TNV MPOoyvworn.

v Oa npénel va avadEpetal n Evroon tne Ekbpaonc tTwv Sektwv (dim, bright) kaBwc kat av ekdppalovtat oto cUVOAO 1) OE
Eva HEPOC TwV BAaotwv (partial)

2TO CUUMEPOCHLA TIPETEL VaL avaypadetal w xapaktnpiletat avocodatvoturikd n OA, to otddio dtagdopomnoinonc kota
WHO 1j/kon katd FAB (rty OMA xwpic wpipavon/M1), mAnpodopiec yia tnv KatevOuvon tTh¢ popLlakng LeEAETNC Ko Ta LAIP

€ ta onoia Oa avalntnBei n MRD katd tnv napakoAouOnon. ,
oo bl AneneLn L £ 1AL A. AnuntpakomouvAou, Adiko
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MAZ, patterns
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Multiparameter Flow Cytometry in the Diagnosis of
1E3 1E4 1E5 1E3 1E4 1ES 0 1E3 1E4 1E5 3 N H H
CD16:FITC-A LOGICAL CD11b:APC-A LOGICAL CD16:FITC-A LOGICAL Hematologic Malignancies, A Porwit MC Bene




MAZ, patterns

®YZIONOTIKOZ MYEAOS Ogata Score
NBM 0| NBM
1. SSC linear of neutrophils
(defined as ratio to lymphocyte SSC for internal
reference);
2. % CD34+ MyPCs among all nucleated cells;
3. % CD34+ B-cell precursors among all. CD34+ cells
4. CD45 expression of MyPCs (as ratio to

lymphocytes’ CD45 expression).

CD117:PC7-A LOGICAL
CD105:PE-A LOGICAL

183 1E4 1E5 0 1E3 14 1ES
CD36:FITC-A LOGICAL CD71:APC-H7-A LOGICAL
MDS-13 5, MDS-13

AnokAicelg ano OT avadopadg
BaBupoAoyouvron pe 1 pe pEytoto to 4
BaBOpoAoyia (score) 22 gvdeiktiko yia MAZ

D O

CD117:PC7-A LOGICAL
CD105:PE-A LOGICAL

of em wm il
1E3 1E4 1E5 Q 1E3 1254 ‘I.E5
CRIAGFINC-A LOGICAL CD71:APC-H7-A LOGICAL Multiparameter Flow Cytometry in the Diagnosis

of Hematologic Malignancies, A Porwit MC Bene




EOAPMOTIE2

5T) EAAXIZTH (Metpriown) YNOAEIMOMMENH NOZO3
(EYN)



EAaxtotn YrioAeunoppevn Noococ (EYN)

OTOXOG : ATOOVWON e Sedopévn oTpatnyLkn, Evog abpoiopatog (cluster) petpikwv
B-OAA YEYOVOTWV (events), ta onoia va exwpilouv ano ta untdéAouna abpoiopata (cbumokovmo’)v
T-OAAN KUTTAPWV) Kot va atipopeoUV Ta UTTOAELUHUOTLKA VEOTIAOLGLOLTLKAL KUttapa An)\ vaoupn
OLVIXVEU O AEUXOLULKOU KUTTAPOU ME duvapikn avakopyng.

B —XAN Mocotikog mMpocdLoplopog o eninedo NoyapiOpwv
Tpiyywtn A Noooc 1% - eninedo 10 2 Noooc 0,1% - eminedo 103
OMA Baowoi Meplopiopoi

Agv UTTAPXOUV HOVOKAWVLKA OVTLOWHOTO OITOAUTA ELOLKA YA TOL ASUXOLLLKAL KUTTOPOL
B un Hodgkin AELVYOLLULKA KUTTAPAOL: YEVETLKA KOt 0vOooodaLvVOTUTILKA aotaon
Iravia « GuCGLOAOYLKA» KUTTAPO 1) ATUTTAL KUTTAPO €« LBLEVKPIVIOTNC onHoGiog»

Aeppwpora Texvikeg SuokoAieg, avtiotaduion pOoplopwv (compensation), pun edkog pOopPLoHOG
(artifacts)
MoAAamAouv
MuéAwpa , , ,
2tpatnykn (ouxva e€eldikevuevn)
: KKEVWV TOTWV» (empty spaces) 1] TwV «AEUXALULKWV 0lVOGO ¢ ALVOTUTILKWV
Metapooxeuon

ocuvduvaouwv» (Leukemia Associated Phenotypes, LAP i LAIP).
Mueglou



EAaxtotn YrioAeunoppevn Noococ (EYN)

After first course After second course

Diagnosis 37% 2 months 0.19% 6 months 0.38%

L #372

Lymphacytes

Primitive blast cells

LAIF™ primitive blast cells

1E2 1E3 1E2 1E3 1E4
CD33 HIC CD33 FITC CD33 ATC

After allo-SCT After allo-SCT

8 months 0.02% 9.5 months 0.03% falopss SR monthe 304

1E2  1E3  1E4 1E1 1E2 1E3 1E4 €1 1E2 1E3 1E4
CD33 FITC (E) CD33 FITC (F) CD33 FITC

Figure 11.5 Changes irjintensity of marker expression from diagnosis to relapse.

The Figure shows a CD34*CD7+CD33* leukaemia-associated immunophenatype (LAIP) at diagnosis (A). The intensity of CD33 expression MUItIpa rameter FlOW Cytometry
within the aberrant immunophenotype decreases during treatment/disease (B-E) and recovers to diagnosis intensity at relapse (F). Applying : ; 2 P
the diagnosis gating settings for follow-up situations would result in underestimation of LAIP percentages. in the Dlagn05|s of Hematologlc

Malignancies, A Porwit MC Bene
D{:-v.v.r?h:_uaded from hitps:/ ww.camb

AMAW. Cambridae




EAaxtotn YrioAeunoppevn Noococ (EYN)

OMA : LAIP ouvekdpaon duo
QVTILYOVWYV OLohOpwV CELPWV TL.X.
LUEALKNC Ko B Aepdiknc (Tdt+CD33+)

acvuyxpovn ekppaon, SnAadn awpa pe
wptpa m.x. CD34+CD14+

(Infidelity)

arnovoio EkbpaonC O OXEON LE TNV
avapevouevn n.x CD34+DR- avti DR+,

N unepekdpaon ooov adopa TNV Evioon
CD34+CD123bright avti yta CD123dim.

OLotpatnykeg avixveuonG EYN pe KP -
eival éva Suvapiko nedio, To onoio cuvexwe
HETABAAAETOL KoL TPOTIOTIOLELTOIL aVAAoyal
HE TNV EUMELPLa KaL TNV £EEALEN TNG
teExVoAoyiag (avaAUTEC Kol avTLowpoTa).



AHWH AEAOMENQN



AHWH AEAOMENQN

Kabe puetpnon Zkedaong n OBoplopol CUAAEYETAL OTOV OVTIOTOLXO QVLXVEUTH

0 apBuoC TWV Tapapétpwy (i petaPAntwy ) Stadépet avaloya pe thv ebappoyr] oG kat tdv €EOTALOUO %

X 0€ OWANVAPLO TIOU €XOUV TtPooTeBEL avTiowpata 5 SL1odhoPETIKWY XPWOTIKWV Elval 7 napaustpwv (FS,
SS, kaL 5 ¢pOoplopwv) -

Ta dedopeva cuANEyovTaL 0€ «AlOTO» LLE TIC TIHEC QTTO KAOE TOPAUETPO KAl VLol KABE «LETPLKO YEYOVOGCH
(kOTTOPO)

Ta rapayopeva apxeia ovopalovtal “ListMode Files” (LMD) ta omoia cwlovtol L€ CUYKEKPLLLEVO TPOTIO
(format), FCS 3.0 (tpexwv). Amapaitnto Katd TNV avaluon Ue xprnon AoyLlopkou StadpopeTLKOU aTto TNG
ANPnc bedopévwv.

Me ta mpoypapaTa avaAUoNE UITOPOU UE VO TPOTIOTIOLIOOULE TNV ApXLK) OpLOBETNON KAl VoL ATtoKAELCOULLE
yeyovota. [MAsovektnuoara : dev amatteitot emovalnn Selypatoc, mopEXETOL XPOVOC VLo TNV 0VAAUON
SUOKOAWV epappoywyv OTwE N UTtoAAeLtopevn voooc (MRD), eAeuBepewvetat 0 avaAuThC yLa xprRon.



AEAOMENA NMOAAQN AIA2ZTA2EQN

The Blind Men and The Elephant High-dimensional distribution

The Blind Men & The Elephant

(artist: G. Renee Guzlas)




AHWH AEAOMENQN, [TAPATHPH2EI2

* O0eC MEPLOOOTEPEC TMAPALLETPOUC SLaBETOUUE, TOOO TILO TIEPLTTAOKN N avaAuon |

* [leploooTEPEG MOPAUETPOL CNHLOLVOUV TIEPLOCOTEPEG TLOAVOTNTEG T[pOGSLOchjp,OU TOU UTTO. __ |
HueAetn mAnBuopou 1y e

* Ta otwtoypappota Bonbouv aAld lowc Sev emapkoLV

* Avaykn ylo $LALKO Kot ypriyopo AoYLoULKO TtEpav autoU TS AnPnc dedopevwy (Kaluza Flow Jo,
Infinicyt kAm) |

2TO HEAAOV
(mapov otnv €psuval)

* Principle Component Analysis, vViSNE, SPADE, CITRUS, FLOWSOM yxpnotua otnv
TTOAUTTOLP OLLLETPLKI) AVAAU O



AATOPIOMOI « MACHINE LEARNING" A TON MPOZAIOPIZMO KAI THN ANAAY2H KYTTAPIKQN

NAHOYZMQON
Raw Data Processing,
Quality Control Dimensionality
Reduction

Clustering

ALFrENEY

CD3
CD4
CD8a
CD69
CD45RA

Data Visualization Naive CD4* T cells
Memory CD4+ T cells

Naive CD8* T cells

Memory CD8* T cells

(gb Cytobank



MACHINE LEARNING ALGORITHMS

Immunosuppressive Immunosuppressive |
Non-responders Responders

Healthy Donor

CD4 T Cells

Highlighted Treg: CD25*Foxp3*CD127-
* ViSNE density plots revealed two Treg subpopulations

* Non-responders have more A subpopulation than non responders/healthy

* B subpopulation has more memory/activation phenotype

lgb Cytobank

Kordasti, et al. 2016 Blood




SYMMEPAIMATA

 AadpaoTiki teXVLkﬁ, OUVEXWC EEALOOOMEVN
" Meyahoc apteuoq owuau&wv >25.000 eps (events per second) —

. Taxutnta

TowuTtoypovoc npoo&optouoq SladpopeTikwy NMANBuouwV Ywplc va
artateito SLoxwpLopoc

Avaloyo pe Tnv acBevela untootnpilel oe dtadopetiko Pabuo diayvwon,
~ mpoyvwon kal Bsparela

“AmntoteAel mpoUnoBeon yia eEELOLKEVUEVO KUTTAPOOLAXWPLOUO

[MoAvmntapapeTpikn, (moAvdidotatn) to cUvoAo tnc mAnpodopiac Baciletal
0TO CUVOU OO TIOAAWV SLOLOTACEWV



Drawing the Bow for Reproducibility, Attila Tarnok ST i —"—

Improving the Rigor and Reproducibility of Flow [*

@ ISAC
Cytometry-Based Clinical Research and Trials CYTO M ET RY
Through Automated Data Analysis Ryan R. Journal of Quantitative Cell Science P ART A
Brinkman

Rigor &

Rigor and Reproducibility of Cytometry Reproducibility
Practices for Immuno-Oncology: A Multifaceted

Challenge Tamara J. Laskowski, Amy L. Hazen,

Renata S. Collazo, David Haviland

Relevance of Antibody Validation for Flow
Cytometry Tomas Kalina, Kelly Lundsten, Pablo
Engel

Reproducibility of Flow Cytometry Through
Standardization: Opportunities and Challenges

DrRAWING THE Bow.

Figure 1. The bowman by Maurice Thompson - The witchery of
archery: a complete manual of archery (1878). From Wikipedia
(https://commons.wikimedia.org/w/index.php?curid=8687330). (This
work is in the public domain in its country of origin and other countries
and areas where the copyright term is the author’s life plus

100 years or less.)
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MHIEZ

Flow cytometry strikes gold J. Paul Robinson and Mario Roederer, Science, 13 NOVEMBER 2015, VOL 350 ISSUE 6262 739
Paul Robinson, Purdue University BMS 631 - 632

Multiparameter Flow Cytometry in the Diagnosis of Hematologic Malignancies, A Porwit MC Bene
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